With the object of testing the importance of macrophage transport of lipid in the production of atheromas, a radioisotope was employed in labeling reticuloendothelial cells. Rabbits were injected with this isotope, and lipernia induced by cholesterol feeding. SuLsequently the animals were sacrificed and the distribution of the label determined. High concentrations of the label were found in Kupffer cells, in splenic and marrow macrophages, but no significant increase was demonstrated in aortic atheromas. This finding is interpreted as evidence against the macrophage theory of genesis of atherosclerosis.
T HE source of the lipid material occur- ring in atheromatous lesions has been attributed to: (a) local fatty changes; (b) movement of lipid-bearing blood macromolecules into the arterial intima; (c) movement into the intima of lipid-filled cells which have originated elsewhere in the body. ' The present study represents an attempt to evaluate the last hypothesis, specifically with reference to the migration of Kupifer cells from the liver through the circulation to the aorta.
Means of concentrating radioisotopes in liver, spleen and bone marrow were available to the authors in this laboratory.2 It was strongly suspected that the colloidal vehicle employed was taken up by the cells of the reticuloendothelial system existing in these tissues. That this is, in fact, the case has been shown in the present work. If a representative number of liver macrophages were thus labeled, and if they migrated to the aorta during the course of cholesterol feeding to rabbits, then a relatively great increase in radioactivity would be expected to appear in the aortic plaques. Conversely 
METHODS
A. The production and morbid anatomy of cholesterol-induced rabbit atherosclerosis has been so thoroughly described in the literature that they require little repetition here.
Young white rabbits ranging in weight from 2035 to 3460 Gm. were divided into two groups, both of which received the radioactive isotopes, while only one was fed cholesterol.
Albers Rabbit Family Ration was ground, mixed with crystalline cholesterol, and the resulting powder made into tablets. Calcium stearate and powdered sugar were added in small amounts to improve the cohesiveness of the tablets. This special diet was administered on alternate days so that each animal received an estimated 3 Gm. of cholesterol per week. After a one or two day period of sluggish eating, the rabbits were found to consume the tablets readilv. The special diet was supplemented with the stock chow, carrots, greens, water and salt ad libitum. All the animals were found to gain weight on this regimen. No external signs of cholesterol toxicity were observed over the experimental period.
The control animals received an identical diet with the exception of the Albers-cholesterol mixture.
B. Thorium 230 (ionium*) was used as the tracing isotope. It was injected intravenously in a colloidal citrate-h-droxy vehicle2 previously employed in localizing certain other radioisotopes in liver, spleen and marrow. * These plaques varied in length from 4 to , inches. Thus a plaque with longer exposure time might show fewer total tracks than a plaque with a shorter exposure but greater area. These plaques were studied under oil-immersion magnification. The track density in the subjacent media was of the order of that of the intima.
DISCUSSION
We have found no evidence in microscopic preparations of aortic atheromatous tissue of the presence of "labeled" Kupffer cells, or of other labeled macrophages from spleen or bone marrow. The "label" consisted of the presence of bursts of three or more alpha tracks radiating from a central intracellular area. Radioautographs of splenic phagocytes showed an activity of the order of that associated with liver macrophages, while those of marrow macrophages exhibited considerably more.
The scattered single alpha tracks observed in the aorta preparations, as well as the occasional bursts of three, four or five tracks, were found to be strikingly fewer than those found in liver imprint preparations. If plaque tissue arises entirely or largely from migrated macrophages, we would be justified in expecting an activity greater, per gram of tissue, than that of the liver. It seems more probable that what little radioactivity is observed microscopically in aortic preparations and assayed in samples of aortic tissue represents phagocytosis of the colloidal vehicle directly from the blood stream by aortic cells. Total liver radiation which the animals received over the four to six month experimental period, ranged from 0.25 rep to 0.5 rep.* Because of their concentration of the isotope, liver macrophages would, on the average, receive a dose of the order of 10 rep for the experimental period. However, macrophages showing far more than 10 tracks were still capable of engulfing India ink at the end of the experimental period indicating that their phagocytic function at least was not impaired by the radiation itself.
Kuntz and Sulkin,4 injecting-hypercholesterolemic rabbits with India ink and lithium carmine, found the dyes in visceral phagocytes but none in the foam cells of the atherosclerotic lesions. However, we felt that it was of prime importance to introduce a macrophage-labeling agent prior to the inception of cholesterol feeding in order to expose these cells to the processes of cholesterol metabolism. Thus, a foam cell already imbedded in the atheromatous lesion might be a phagocyte of extra-arterial origin but yet be unable to get access to the circulating dye once within the arterial intima. * Roentgen equivalent physical SUMMARY In order to test the macrophage-transport hypothesis of atheromatosis, rabbits were injected with a radioisotope which was demonstrated to concentrate in visceral macrophages. Cholesterol feeding was then instituted. At the end of the feeding period, the animals were sacrificed and the distribution of radioactivity between various organs and the atheromatous plaques studied. It was found that the amount of radioactivity in the plaques was relatively very low. It is felt that this indicates macrophage migration is not a significant source of the foam cells in rabbit atherosclerotic lesions.
